PI3 kinases in cancer: from oncogene artifact to leading cancer target.
At the time of its discovery in the 1980s, the lipid kinase activity found associated with certain viral oncoproteins, which we now know to originate from the class IA phosphatidylinositide 3-kinases (PI3Ks), was thought by many to be a purification artifact. Subsequent work identified these enzymes as key regulators of cell signaling pathways that control various cellular processes including proliferation, motility, survival, and apoptosis. It is now clear that the PI3K pathway is activated by genetic or epigenetic alterations in a large proportion of human tumors, and a search for small molecule inhibitors of PI3K activity is currently a major effort of the pharmaceutical industry. However, because of the importance of PI3Ks in normal physiology, the road to therapeutics might not be smooth and could require further dissection of PI3K signaling pathways. In particular, it may be important to distinguish among the roles of the various isoforms of class 1A PI3K in both normal physiology and tumorigenesis.